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A simple rnethod based on o p t i c a l  pumping ~"Lchriiques has  

been used t o  measure the  quenching r a t e s  of exc i ted  a l k a l i  atoms 

in  var ious buffer  gases .  The r a t e s  of a tomi .~  e x c i t a t i o n  and 

f luorescen t  decay a s  a funct ion  of buffer  g a s  pressure  a r e  mea- 

sured by monitoring t h e  t r ansmi t t ed  and sca. t tered beams, respect -  

i v e l y ,  B y  p e r i o d i c a l l y  s a t u r a t i n g  t h e  ground-state magnetic 

resonance t r a n s i t  ions ,  d i f f e r e n t i a l  changes i n  i n t e n s i t y  can be 

observed by lock-in techniques,  thereby e l iminat ing  t h e  problem 

of instrumental  s c a t t e r i n g .  

Resu l t s  have been obtained for  quenching of t h e  first ex- 

c i t e d - s t a t e  doublet  of Rubidium by n i t royen,  The quenching c ross  

s e c t i o n s  a t  room temperature fo r  t h e  2~ 
1 / 2  

and 2~ 
3 / 2  

s t a t e s  a r e  

0 2 i d e n t i c a l  t o  within experimental error (5%) and equal t o  80 A . 
The r a t e s  for  tra.nsfer between t h e  doublet  components have been 

observed and appear t o  be small ,  but  no p r e c i s e  measurements 

have y e t  been made, For hydrogen and deuterium, prel iminary work 

has  shown t h a t  t h e  r a t e s  fo r  t r a n s f e r  between -the components of 

t h e  P doulolet a r e  comparable t o  t h e  quenching r a t e s  out s f  them, 
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